Cryoelectron microscopy of frozen-hydrated alpha-ketoacid dehydrogenase complexes from Escherichia coli.
The native architectures of the pyruvate and 2-oxoglutarate dehydrogenase complexes have been investigated by cryoelectron microscopy of unstained, frozen-hydrated specimens. In pyruvate dehydrogenase complex and 2-oxoglutarate dehydrogenase complex the transacylase (E2) components exist as 24-subunit, cube-shaped assemblies that form the structural cores of the complexes. Multiple copies (12-24) of the alpha-ketoacid dehydrogenase (E1) and dihydrolipoyl dehydrogenase (E3) components bind to the surface of the cores. Images of the frozen-hydrated enzyme complexes do not appear consistent with a symmetric arrangement of the E1 and E3 subunits about the octahedrally symmetric E2 core. Often the E1 or E3 subunits appear separated from the surface of the E2 core by 3-5 nm, and sometimes thin bridges of density appear in the gap between the E2 core and the bound subunits; studies of subcomplexes consisting of the E2 core from 2-oxoglutarate dehydrogenase complex and E1 or E3 show that both E1 and E3 are bound in this manner. Images of the E2 cores isolated from pyruvate dehydrogenase complex appear surrounded by a faint fuzz that extends approximately 10 nm from the surface of the core and likely corresponds to the lipoyl domains of the E2.